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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To reduce the area required for connecting 
the bonding pads to the metal wiring layers while making 
a semiconductor device small-sized, 
CONSTITUTION: The multilayer wiring structure formed 
of a plurality of bonding pads 61 to 64 arranged in the 
upper-and-lower rows and having the same shape and 
the interlayer insulating films 31 to 34 located between 
the bonding pads 61 to 64. Further, the bonding pads 61 
to 64 are mutually and electrically connected through 
the through holes 101 to 104 opened on the one part 
each of the interlayer insulating films 31 to 33. Further, 
one part each of the bonding pads 61 to 64 is connected 
to each of the aluminium wiring layers formed in the 
same height thus allowing direct connection to an 
optional aluminium wiring layer of a plurality of aluminium 
wiring layers. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more metal wiring layers. The layer insulation film by which the laminating was 
carried out between the aforementioned metal wiring layers. The layer insulation film which is the 
semiconductor device equipped with the above and exists between two or more bonding pads of 
the same configuration which arranged up and down and has been arranged, and two or more 
aforementioned bonding pads multilayer-interconnection structure Nothing, It is characterized by 
connecting two or more aforementioned bonding pads mutually electrically through the through 
hole punctured on some layer insulation films which exist among them, and connecting a part of 
two or more aforementioned bonding pads with the aforementioned metal wiring layer by which 
the laminating was carried out to the same height 

[Claim 2] The through hole punctured on the layer insulation film by which the laminating was 
carried out on each bonding pad. and the through hole punctured on the layer insulation film 
which turned the laminating down are the semiconductor device of the claim 1 characterized by 
being arranged in the position with which it does not lap up and down. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semiconductor device which has the 
multilayer-interconnection structure which consists of a metal wiring layer and a layer insulation 
film. 
[0002] 

[Description of the Prior Art] Drawing 3 shows the conventional semiconductor device, (a) is a 
plan and (b) is a sectional side elevation. In drawing, the aluminum wiring layer as a metal wiring 
layer by which 1 was formed in the insulator layer and 21 was formed on the insulator layer 1, 
the layer insulation film with which 31 was formed on the insulator layer 1 and the aluminum 
wiring layer 21. and 41 are the through holes punctured by the layer insulation film 31. Similarly, 
the aluminum wiring layer by which 22 was formed on the layer insulation film 31, the layer 
insulation film with which 32 was formed on the aluminum wiring layer 22 and the layer insulation 
film 31, and 42 are the through holes punctured by the layer insulation film 32. The aluminum 
wiring layer 22 filled, was formed and has flowed through the inside of a through hole 41 with the 
aluminum wiring layer 21. Furthermore, the aluminum wiring layer by which 23 was formed on the 
layer insulation film 32, and 5 are the passivation films formed on the aluminum wiring layer 23 
and the layer insulation film 32. The aluminum wiring layer 23 filled, was formed and has flowed 
through the inside of a through hole 42 with the aluminum wiring layer 22. Moreover, 6 is a 
bonding pad which is united with the aluminum wiring layer 23. In addition, since this 
semiconductor device has many aluminum wiring layers, it is called multilayer^interconnection 
structure, and it is also called three-layer wiring structure especially in this case. 
[0003] Thus, in the constituted semiconductor device, electrical installation from the bonding pad 
6 to each aluminum wiring layers 21 and 22 is performed through through holes 41 and 42. 
However, between a through hole 42 and a bonding pad 6, on structure, since a certain amount 
of interval is required, a certain amount of area may be needed for connection between a 
bonding pad 6 and each aluminum wiring layers 21 and 22 between through holes 41 and 42, and 
it may become the obstacle of a miniaturization of a semiconductor device. Since connection 
with the aluminum wiring layer 21 of the lowest layer is especially made through two through 
holes 41 and 42, a big area is needed. Furthermore, when it becomes the multilayer- 
interconnection structure of having many aluminum wiring layers from three layers in the case of 
drawing 3 , a very big area is needed for connection between the aluminum wiring layer of the 
lowest layer, and a bonding pad. 

[0004] For this reason, the cure taken conventionally is that the structure of the bonding pad 
circumference is shown in drawing 4 (a) and (b). Such structures are formed as follows. That is, 
first a bonding pad 61 is formed on an insulator layer 1, the layer insulation film 31 which has a 
through hole 71 is formed on a bonding pad 61. a through hole 71 is covered, a bonding pad 62 is 
formed, the layer insulation film 32 which has a through hole 72 is formed on a bonding pad 62. a 
through hole 72 is covered, a bonding pad 63 is formed, and the passivation film 5 which has a 
through hole 73 is further formed on a bonding pad 63. Bonding pads 61-63 are made into the 
almost same size. 



[0005] And it can be made to flow through the aluminum wiring layer 21 and bonding pad 61 of 
the lowest layer by being able to make it flow through the aluminum wiring layer 22 and a bonding 
pad 62. and forming a bonding pad 61 as the aluminum wiring layer 21 and one like drawing 4 (b) 
by forming a bonding pad 62 as the aluminum wiring layer 22 and one like drawing 4 (a). It can 
also be made similarly to flow through the aluminum wiring layer and bonding pad 63 of the best 
layer. Moreover, in the semiconductor device of the structure shown in drawing 4 , it assembles 
further and wirebonding of a golden wire or the aluminum wire is carried out to a bonding pad 63 
in a process. 
[0006] 

[Problem(s) to be Solved by the Invention] If it shifts from the center of a bonding pad 63 to the 
direction of an edge as the position which sticks by pressure the sticking^by-pressure ball 8 
which is the edge of a wire in the case of wirebonding shows drawing 5 since the conventional 
semiconductor device was constituted as mentioned above The flatness of the bonding pad 63 
upper surface of the portion was bad, and in order that the sticking^by-pressure ball 8 might 
carry out per piece and the ultrasonic shock at the time of sticking by pressure might 
concentrate on a part of bonding pad 63 and the outskirts of it, the case where a crack 9 arose 
was in the layer insulation films 31 and 32 or the passivation film 5. In this case, since there were 
a possibility that the sticking-by-pressure ball 8 may separate from a bonding pad 63, and a 
possibility that connection between bonding pads 61-63 and aluminum wiring layer 21 grade may 
be severed, the technical problem that the reliability of a semiconductor device fell occurred. 
[0007] This invention was made in order to cancel the above technical problems, it is equipped 
with a bonding pad directly connectable with the arbitrary aluminum wiring layers of two or more 
aluminum wiring layers, and it is small and it aims at obtaining a reliable semiconductor device 
[0008] 

[Means for Solving the Problem] The layer insulation film which exists between two or more 
bonding pads of the same configuration which put the semiconductor device concerning the 
claim 1 of this invention in order up and down, and has been arranged, and two or more bonding 
pads multilayer-interconnection structure Nothing, Two or more bonding pads are mutually 
connected electrically through the through hole punctured on some layer insulation films which 
exist among them, and a part of two or more bonding pads are connected with the metal wiring 
layer by which the laminating was carried out to the same height 

[0009] The semiconductor device concerning the claim 2 of this invention arranges the through 
hole punctured on the layer insulation film by which the laminating was carried out on each 
bonding pad, and the through hole punctured on the layer insulation film which turned the 
laminating down in the position with which it does not lap up and down 
[0010] 

[Function] In the semiconductor device concerning the claim 1 of this invention, a bonding pad is 
mutually connected through a through hole, and each bonding pad is connected with a metal 
wiring layer. Area required for connection between a bonding pad and a metal wiring layer can be 
made small by this, as a result the miniaturization of a semiconductor device can be attained. 
[001 1] In the semiconductor device concerning the claim 2 of this invention, since it can prevent 
that the portion of a through hole with bad flatness laps, and the flatness of the bonding pad of 
the best layer gets worse in superposition by shifting the position of an adjoining through hole 
mutually and per piece of a sticking-by-pressure ball can be prevented, a strong bonding pad can 
be obtained to the shock in the case of wirebonding. Furthermore, although the shock in the 
case of wirebonding will concentrate on this portion when the position of a through hole has 
lapped up and down, a shock can be distributed when the position of an adjoining through hole is 
shifted. 
[0012] 

[Example] example 1, — this example 1 is one example concerning the claims 1 and 2 of this 
invention It is the important section cross section of the bonding pad by AA line which showed 
(a) of drawing 1 in the plan of a bonding pad, and showed (b) to (a), and the same sign is given to 
the same as that of the conventional semiconductor device shown in drawing 4 , or a 
considerable portion, and the explanation is omitted. In drawing 1 . the layer insulation film with 



which 33 was formed on the bonding pad 63, the bonding pad by which 64 was formed on the 
layer insulation film 33. and 101-103 are bandHike through holes with a width efface of 5 
micrometers or less which punctured on the layer insulation films 31-33, and was formed in the 
shape of a square along with the periphery of bonding pads 61-64. respectively. 
[0013] In order to form the bonding pad shown in drawing 1 , first, a bonding pad 61 is formed on 
an insulator layer 1. the layer insulation film 31 with which the through hole 101 was punctured is 
formed on a bonding pad 61. on the layer insulation film 31, the inside of a through hole 101 is 
filled and a bonding pad 62 is formed. Similarly, bonding pads 63 and 64 are formed. Bonding pads 
61-64 were made into the same configuration, and it has flowed through them mutually in the 
position of through holes 101-103. Moreover, each bonding pads 61-64 are simultaneously 
formed at the formation process of each aluminum wiring layer of the multilayer-interconnection 
structure which is not illustrated, and are making it flow through bonding pads 61-64 and 
arbitrary aluminum wiring layers by forming bonding pads 61-64 and an aluminum wiring layer as 
one at the formation process of arbitrary aluminum wiring layers at this time. 
[0014] Thus, by connecting bonding pads 61-64 mutually through through holes 101-103, and 
forming bonding pads 61-64 as arbitrary aluminum wiring layers and one, arbitrary aluminum 
wiring layers can be directly connected to a bonding pad, and area required for connection 
between bonding pads 61-64 and an aluminum wiring layer can be made small, as a result the 
miniaturization of a semiconductor device can be attained. 

[0015] Moreover, the through hole 102 punctured on the layer insulation film 32 by which the 
laminating was carried out on the bonding pad 62, and the through hole 101 punctured on the 
layer insulation film 31 which turned the laminating down are arranged in the position with which 
it does not lap up and down. That is, the through hole 101 is arranged outside the through hole 
102 (refer to drawing 1 (a)). It has a relation with the same said of the through holes 102 and 103 
in tine upper and lower sides of a bonding pad 63. 

[0016] If a through hole is generally formed, although the flatness of the layer on it will become 
bad, since it can prevent that a portion with bad flatness laps and the flatness of the bonding 
pad 64 of the best layer gets worse in superposition and per piece of a sticking-by-pressure ball 
can be prevented, the strong bonding pads 61-64 can be obtained to the shock in the case of 
wirebonding by shifting mutually the position of the through holes 101-103 which adjoin in this 
way. Furthermore, although the shock in the case of wirebonding will concentrate on this portion 
when the position of the adjoining through holes 101-103 has lapped up and down, a shock can 
be distributed when the position of the adjoining through holes 101-103 is shifted. Therefore, 
bonding pads 101-103 become strong to the shock in the case of wirebonding, and can make 
reliability of a semiconductor device high, 

[0017] example 2. — this example 2 is one example concerning the claims 1 and 2 of this 
invention Although the position of the through holes 101-103 which adjoin by arranging through 
holes 101 and 103 on the outside of bonding pads 61-64 rather than a through hole 102 was 
mutually shifted in the above-mentioned example 1, the position of a through hole is shifted by 
adopting another structure in this example 2. 

[0018] Drawing 2 is the plan of the bonding pad in the example 2 of this invention. The same with 
this bonding pad having been shown in drawing 1 (b), it is four-layer wiring structure and the 
through hole which connects the bonding pad of the 2nd layer whose 1 1 1 is the lowest layer and 
its upper layer in drawing 2 , the through hole to which 112 connects the bonding pad of the 2nd 
layer and the 3rd layer, and 1 13 are through holes which connect the bonding pad of the 3rd 
layer and the best layer. As illustrated, the size configuration of through holes 111-113 has the 
shape of a strip of paper of 5 micrometers or less of shorter sides, and they are arranged by 
turns on one square periphery. That is, the top through hole 113 is arranged in the position 
shown as the solid line of drawing 2, the through hole 1 12 of middle is arranged in the position 
shown by the dotted line, and arrangement of a through hole 113 and a through hole 112 serves 
as alternation. Moreover, the bottom through hole 1 1 1 is arranged in the same position as a 
through hole 113. and arrangement of a through hole 112 and a through hole 1 1 1 also serves as 
alternation. 

[0019] Si nee the position of the through hole which adjoins up and down like an example 1 can 



be shifted mutually, the flatness of the bonding pad of the best layer can be raised and 
concentration of the shock in the case of wirebonding to a through hole can be made to ease by 
considering as such mutual arrangement, to the shock at the time of being a wirebonding pad. it 
is strong and a reliable semiconductor device can be obtained. 

[0020] In addition, although considered as the four-layer wiring structure of having four layers of 
aluminum wiring layers, in each above-mentioned example, the effect same also as multilayer- 
interconnection structures other than four layer is done so. Moreover, the same effect is done 
so even if it uses other wiring materials other than aluminum as a metal wiring layer 
[0021] 

[Effect of the Invention] Since this invention is constituted as mentioned above, it has the effect 
which is indicated below. 

[0022] According to the semiconductor device of the claim 1 of this invention, the layer 
insulation film which exists between two or more bonding pads of the same configuration which 
arranged up and down and has been arranged, and two or more bonding pads multilayer- 
interconnection structure Nothing. Two or more bonding pads are mutually connected electrically 
through the through hole punctured on some layer insulation films which exist among them. 
Since it connects with the metal wiring layer by which the laminating was carried out to the 
same height, it can connect with the arbitrary aluminum wiring layers of two or more aluminum 
wiring layers directly, and a part of two or more bonding pads are effective in the ability to attain 
a miniaturization. 

[0023] Since the through hole punctured on the layer-insulation film by which the laminating was 
carried out on each bonding pad. and the through hole which punctured on the layer-insulation 
film which turned the laminating down have arranged in the position with which it does not lap up 
and down according to the semiconductor device of the claim 2 of this invention, in addition to 
the effect of a claim 1. it is effective in it being strong against the shock in the case of 
wirebonding, and being high unreliable. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The bonding pad in an example 1 is shown, (a) is a plan and (b) is an important 
section cross section. 

[Drawing 2] It is the plan of the bonding pad in an example 2. 

[ Drawing 3l An example of the bonding pad of the conventional semiconductor device is shown 
(a) IS a plan and (b) is a sectional side elevation. 

[Drawing 4] (a) and (b) are the sectional side elevations showing another example of the bonding 
pad of the conventional semiconductor device. 

[Drawing 5] It is the sectional side elevation showing the state where wirebonding is made the 

bonding pad shown in drawing 4 , 

[Description of Notations] 

31-33 Layer insulation film 

61-64 Bonding pad 

101-103 Through hole 

111-113 Through hole 
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